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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a system that can create an audible sound filed at an 
optional point in a space without the need for a mechanical drive mechanism. SOLUTION: Two 
speakers 11,12 emit ultrasonic waves whose frequency f1 is the same but whose phases differ 
from each other so as to create an intense linear ultrasonic wave sound field only in a particular 
direction (shown in dotted lines) through the interference between them. Similarly two speakers 
21 , 22 emit ultrasonic waves whose frequency f2 is the same but whose phases differ from each 
other so as to create an intense linear ultrasonic wave sound field only in a particular direction 
(shown in dotted lines) through the interference between them. When a difference between the 
frequencies f1 , f2 is selected to be a frequency within an ultrasonic wave band (20 kHz or over), 
an ultrasonic wave sound field with a frequency f3=verbar f1-f2yerbar is created only at cross 
points of both the interference ultrasonic wave sound fields (auditory area). When other 
ultrasonic wave speaker 31 emits an ultrasonic wave resulting from superimposing an audible 
sound wave on the ultrasonic wave with the frequency f3, an audible tone by beat can be created 
in the auditory area. 
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(57) [mm - - • 

fiif2©Jtt« : SF»« (20kHzW±) t45J: 
ft) fc*s^-C0*JMMRf3= I fi-f2 I ®tt*afc*## 




[4tttflt*©ttBl] 

i ] aim&mfKDm^&zm&ir am 1 1 s 
%&m$®k. mmnx\ mi i«*«sijfe#a© 

mi 2jB**afe*#aii>6rit**ia6»^A^-yi, 

b) fttnBJfltt&f l 1 ©SS#«*S« 1 4 5 Jtttftf 2©®^ 

c ) i n-f2 1 com^m^ir^m^mcMLx^m.^m 

3 1 mi a»^A^-^ic, m 1 1 M^mmm 
m 2 1 «*«2&«#a©»-r$«*«*4fcfias 0 22fc»t 

■ehJStttfcr £ ■**!* ** 1 Xtt 2 KE*i©4 

[»*94 ] I fl-f2 I ©JSjRJfeSr*i-*tt*»fca- 

m 2 oimvsttBttt^tt^ftfrxtcRtt^r. t 
at t -tzmxm 1 ~ 3 <D^-rtifr\z&®<D&mmMi$. 

m*m 5 ] 1 f i-f2 1 (Dmmmzftirzm^mztt 
#a*ifcia:»tfcr t Sr#mi^-5ti*« 1 ~ 3 ©t^-r 

i-t-5SS*«l~5©^r*i*>k:iEtt©4fr#»»figV 
^«Sri£^|5l3iC3li-5J£Jg6St«t^¥ai: 

fiJffl^^^S^^iS^a^^Uooje 

I«#98] ±EJ£«S^^#a^ s iD&icf3© 

a^&MS-rsms ls^itft^at, mm&n 

t£V-rti1i® : gm&i&&1rZ%3 2 bit* 
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[11*99] a)jn*ftf6©tt*S*£&1-Sffil 0 1 

@§«^&^ai, ffl*«f6-e, mi o ist&&&^ 
-rami o 2««fei^#»fca»&j*3*iB** , A'- 

b)Sf||B^fticf6©^«(-^t^fil:tfcS^ft^^ 

i DB«fca»#*i, mi i iaw»a* 
an-smi 1 2g^&i£&#a£tf^/&5^j|!gi : M& 

[R*« 1 0 ] tiflBttttg 9 4RWXt± 6 5*£ikZ 
tf*#»«:Kfcfll;l5 i b *®&b1-Z>m #99 E^© 

in mi sas^/v-^ m i o i m^m 
a»#gk©»rs«**ttt«# 0 42«»t-f tufcffl^ft 
sr&fti-smi o 7j@wafc£»#a£, vmramr 
20 jtEjSR^-^tc mi 1 1 )Bifjfts»¥a©«i-5ffl 
^«tfi[ffi^0 52fctff t ^ca : i i &^Sti-?.mi 1 7 

[0 00 1 ] 

m^x, 3»5cSMrt©0fa©*^46Hrt©*fc*^s- 
«*&U ^^©t&gf-ett^o^isiBiiftv^^ 

so [000 2] 

[ttjferoawi-anrtwrtSttfflrtK;©**^*^!^- 

R«:»^l6iBfciMti-*ii#©»lRltt^e-*©«i, « 

hyy^Tu-r^tr— *t*>5. 09 a. #^2000-36993 

40 [0003] 1WR©jB*«*i[tffi^«ri:fcJ: 

#^¥11-145915 rjS*ftj6ftffltt& 

^SSj 2*©*Bl6lttj8*«#«SrffifflU, 
©*«*»?> fl^K#«-CSCPUfcj8*»Sr, tt*©*« 
*»fctt«ISC«©jBt«S:»lti-Sri:fcJ;!J, ^©^H 
jS©*fc*J^T^I**»Sr»iai-5i:V^*ft*S|)l!** 

tix^io 

[0 0 0 4] 

so 5^ftT*(i, i/^4cJ|(6)t4©iS^^k°-**ffl^Tt)^ 
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[0 0 0 5] i|#B8¥ll-145915{CM^$ttT^-5 
#ifcT?fi. **©##«: lj£l;:«5;L£#T?t*fc© 
©> *ft£ftS©fifiK^$^5fc©tcteii?jgiig* 

(0 0 0 6] *»Wtti©J:5ftliait«Bfc't-4*:»k: 
rite ftfc !>©■?*>»>, ^(Dg^t-r^t r5(±, $S«ft 

tm®Wi®z&m t -r 3 r <t & < « 2Wrt©ffit©£fc w 

TO*»*»*t-5££©T***V*xA«:il#1-S£ 

[000 7] 

ami i©«t>fctt*©K*#^**i«. 

bl) tftffifflK&f l £ ©IS^fflWftl* £ * 3 fllftftf 2©iS 

b2)fl«»f2-c, H2 i jBWStiSjft^aoigi-ajHWas 
sft^a.- ■■ 

[0 0 0 8] H2©ftg#f}. ft©i3^rAt**) 

a)ftS8f*i:"i«ftii isTc&f&m^mz&mzm 

[0 0 0 9] »3©l(l«tt, EtT©#B**fflt;lS:: t 

So 

a2)ja«ftf6-e, hi o im : &&m&&&<ox-rzm : & 
8 4fcW;h,fc8 : g i «&i£R1-5H 10 2i 



aas-t-sHi i ijew«26«m 

b2)JRl 1 ljB**a»¥*©3Bi-*j«*itittffi#9 5 
[0 0 10] 

fromv-zhZo nas^i- 7 p ©2o©MWSc^iBi 
#a (Hi 1 1 2®^fe^s¥ 

a) a»fett\ lsl-^RicfiTi4ffiM^eiT-fe5€ : l : iS 
<4a. t©*iRiKif± % M&^ft&as^a («i i«* 

tt^98t&Oill 2«*ttiSftW ©K©ffi«tLlt 
teffigeiK^DTftsSlcJ; (cfilHS) . 

Kl=sin _1 ((c- 9 l)/(2- jt-Ll-fl)) 
[00 11] H2i£&^-7©2 0©i@i : i£i£i£#© 

(H2 is^ms^asu ? H2 2m&&m&) 

©*lRjK2fc*SV^©*»« (SIS) (L2tt 
H2 ltt*&&&¥g££2 2jiSlPtt^ft^»©IK]©£ 

o 

K2=sin"l((c- 8 2)/(2- 7t-L2-f2)) 

[0012] mmLf^-T'frb'D^&m^m'tzM, 

&©¥^©Jl]«*ttf2-c*>afc«>» 3£HKK:*svvc£ 
1 5 5 ft 9 ( r«ftT«*j £p?.£) ©HftjRf3tt-t© 
g|fl~f2 | T?*>.5 6 -*3BW-etti-©a««f3t>jB#ft. 
% '(1"4t>t>,- ^j20kHzK±) i£3 JrSKil/C^Sfc-- 

[0 0 13] *5SM©Hl©IB«-ettieK:, ^tvbH 
1, H2^^-yiliS"J{ca^^j6#a (*PBrtr 

tt, ±fEJi$tScf3©jgWr. Gtil&UfcV **«*©** 
«**ftUfcjB : B 1 8*rai:iW*aMK:iS6« , t-S. rftlc 
J: 9, ±IBSfSSjS»c*iV^tt, ^©^TlMfiigiW 

#jft©ft-C*>5T5jl[**-t©SJ3SE*l-*v % "CI?4$ir 

[0 0 14] #389!©H 2 ©«*fc*S^-Ctt» JS^i®^ 
»2l«*att-«W»cttBfJg©»fftH€UTi3< 

[0 0 15] *fc, *%W(Dmi<Dmm<D2>Z-j7$:%l l 9 
Mi. £f8M : g&<Dft&®*%mtZk\<^j7&*bZ 
Ztb*imxhZ>„ tctZLZ<D®&, SSi-^tWK* 
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[0016] 3 <r>wmwm%mvm. <o 

1 o i m^mmm^wtRxf^ i o 2st^&#s) a» 

6>fi, ±f2|gi©§M£©ffii£R^-^i little, (sl- 
i^»i*©i!u#©£l!gW£L-c, #,©2ffiK3Kio^T 

<D^m mm) ^#<^s (L3i±i?i o ljg^&g 

K3=sin _1 ((c- 9 4)/(2-7t-L3-f6)) 

[0017] W£fiSi@i : &&&/A'-:7'cD 2 0©;@ 
t&&&#l3: (S&l 1 1 ;Sta£&&3M£&tfSg 1 1 2j@ 

<D^(6]K4(C4o^-CO^S (SIS) (L4« 
%\ l lS^&i&MSifll 1 2^Sc^¥aroF B 1 

©sent) . 

K4=sin _1 ((c- 0 5)/(2- 7r-L4-f6)) 

[0 0 18] M^St^-^^^T^^^H-t-^^ 
T*t±, ±E3ll©tMf©^<!:ll8Hc, 3MK*i^T 

[0 0 19] dftbSr^*, jtfkmz&Z>i/X7-M±^ 
[0 0 2 0]-- - 

mmm\ mi^m^m^x; #$i9!©3ii©?§ii© 
-m, ^mzfcfcvxo ti-z£ffl (sit. ztrnzmt 

P?£) ICfiltT, 2 f/V-yvm^&X y b Sr 

|Fjfe;*l?-#l l&lM2a> W,2<D?/l<--7'<D 
-y V i 2 ^OS^S^ 2 1^2 2/4^ 

t>/&3 0 ^-H^ittSiJ^. ^©jSt&^t'-* 

3 1 5r^^iCl^ltTffi»-r5o #*t-#l 1, 1 

2 , 2 1 x 22, 31 lam^mmm^wt 13, u, 

2 3. 24, 3 3 ZZtl'eftMWi-fZo 

[00 2 1 ] &7/i<--Zf<D 2 fcT— # [ 1 

1, 12], [2 1, 2 2]ttW-0***flHH84** 
15, 2 5*»fen-©HS*©jB*»fll**rftlt5. # 
& WRfc %9&mL 15,25 is«*-t-5fiW«oSi!6 
Sfc-t-JvPftfi, f2i-rsi, MS«*f±. -troHlfi 

-f2 I tf-*fi9JnftttK (1-4fe*>. 20kHzJi,±) £fc 

[00 2 2] =§-^-7'(0 2-&(D^i : S^t°-* 

©9*>, -#©*tf-* 1 2, 2 2£»&ftffi^SS&# 
©15, 2 5£©rafclifltfBili£lH]!8l 6, 2 6£^4x 



(4) 

[ 0 0 2 3 ] % 5 ©stas* tr-a 3 1 tcfi, jiRfc^ 

3 5 TOWmMtLT** 
[0 0 24] r ©i/^^A©»f^Sr^fl£ttlcawr4. 

% 1 ^/w-^©«**«-jh&£#» 1 sa»& 

»i, H2(a)fc^-f-fflft*fl=40kHz (JfeJUl) ©ffl* 

10 R&aa-i-s. c ©«*««#«, 1 3 

5r^* It, *©***l^tr-*l lfciSfe^S. Bit 
Ji&gCfl=40kHz (»*A.l) ©ilMRtt»2*tf-#l 

0 1 (rad) £tti!SE$;h,5. 03 K^IM: 5 fc, - 
h h ©«**#* l StfSB 2 * t°-* d» fc WW $ ft5 £ 
WtMFStt^U ^©{4ffiM0iKJ:9&5$-egffl$ 
tl5tmt^SKl©*|6j{C*3V^T©^©lg<S?rlSL, * 

Kl=sin -1 ((c- 0 l)/(2- w -Ll-fl)) 

20 (fc^L, Litest"-* 1 1 1 1 2 t©ra©sE8f) 

[00 2 5] £2 *Ou-^©H : t«ra4HB£#» 

2 511, 0 2 (b) tC^-r/l)Sicf2=60kHz 1 2) © 

jH*«Sr*4-t-5. ^l©^-^©/lSicflt©Ml 
fl-f2 I =f3(i20kHzT*$)5„ ^2^/U— ^tvlJoV^TiW 
7; f-* 2 1,22 ©26*t-f5ja*S©(tffi!ISr 9 2 (r 
ad) t1-5<b, ±IEK«*a:K:J:9, ^2^-^©^ 

t-^-ts/ h^?>nmit^SK2©*[S]{r3tv^js^m 

- K2==sin _1 ((c-- 0-2) /-(2- n -L2--f2)) 

30 (fc/d t, L2ttX fc'-# 2 1 t 2 2 i ©M©Sgfi) 

[ 00 26] -z ttb 2 ^<D¥mm&%fr%m,-mTf 

Sr^i:, MiiiS^©MT-fc2, I fi-f2 | =f3© 

(«**) mmfci-z* ^©#^, fi^-^ 

60kHz-efc5©T\ Bj«[fflljE»C*iV>-C20kHz©*# (St 
89) -t^£A^©»*aM^tt, 40kHz 

[0 0 2 7] 4*s v H3d»5>t>W?>35»4J:5H, #^ 

-t"©^ f-^-ir s/ h^^wT^wtait^ifiinio-e 

*l6HlKix5.- *©*:«>, 03©-*©^-^^© 
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jfcSftfcv*. L^U i*>5^A #te:W*fc°-#©EIPB 

fl«fl**»*t« J: 5 WHIttfcHUB-fS - 1 1 pTffi 
-Cfc5. 

[0028] ns©®^;^-;^ l^btt> 
mmi (= I fl-f2 I ) ©ff&afcSrfc&ifci: LT, g 

5jgti£©^a£S:f5fif3+f4i/«£5. flfctfTOWS© 
m$cf4£lkHzi-f5i, 3? 5 ©jSWSt* fc°-# 3 id» 

[oo29] immmz&^-a*. ±e 5 * •? f-«t 9 £ 

(JH«»f3) lS^l?-*3lHO« 
o*«E!9«*i*i-«. rr-cw«#*©Jli± I f5-f3 I = 

5o 

[0 0 3 0] ^v-^T-Alcfc^ta^^^li:, *fcr-# 

M^©^&©fflM£&Ki&uy;mK2£ffig:K^(fc 
**5:im5. lot, -t©2!ESaj|«-C*5^«|[ 

[0 0 3 1] ±E©09-Cfi, i«ffl*Sra-ft^»»Brffi- 

*©J: 5 5 5. 04^^i-J; 

5f-, #^-^c3f@ (£t±) ©IB*** (1 

1, 12, 1 7$;U?2 1 , 2 2, 2 7) 

3fi (£t±) 0^tr-*ottJl*i-5jB#a!tK:(ittflSri» 

^ 5 r t \z x <o =r»&<Dmtt*mim%<o&ti&mmto 

fctt»Tf--MK*-t-3 5. tot, 

[0 0 3 2] *%W<D%i 1 ©$M§©S'J©HJ£M£0 5 £ 
-#3 1) Sr 118*118 Lfc 5 (tfl£ LfciHWR 



(5) 

[0 0 3 3] ^f^l^ffll^^, fg&#tC*x 
U*^$r-£;i5fctt«* 5o — ofi, 211© 

mztis -*o^B»*»ew«^ t 3 1 ©#*& 
te^o^ntStXiijewR^ f-* 4 1 ©-t^j: 9 t^ct 

<-T5 0 rft£J;ij, ^«T«i-5A^^J4, * 

[0034] tfit?fi*< , PTOWfcwttfcfc-rfe** 
10 fcv^^ifeSriSrit-Cf 5„ ^ft&KfdS 6 

«t 5 Ks -*©T«nafc*iw**^ 4 1 ©Brw^ 

^St^t°-*3 l©-ttv«tt) V>bg<i-5wi{cJ; 

i:b*t5 0 

[0 0 3 5] *^u*»*fc$VW??vK&*;M» 
5fc»©^©ft!l©^rAli^M (^t°-*E*«?iJ) =^ 
20 0 7, 08, 09fC^-f- o 

[0 0 3 6] *$m<»% 1 ©fl84£©Hfcg'J©Hi£0il£EI 

fS^*1tic^-r5'b©T**)5o luE©ii9, 01©-> 
^ x A Tft ?Wl«l«***«j*i-5 r i (i^IH-efc 5 o 

1-5 r fctt-c#3fcv\ ^e^-e, *is^^f^-e 

f±, ■5TlSi : fil:a : | : iS?r^-r5fc*©S : tfe^ic^ 
jfti-5. ^J^fi, JB 1 ^-^©ffi^S^ f-* 5 1 1 

5 2 *>6f±ffl«Scf21=60kHzi:Hft*f22=100kHz© 2 

&icf3l=40kHz-C*, HftSfiffiojftSrMibfciaWifeS- 

[0 0 3 7] l¥L<lftPJi-5t, ^1^-7°©-^© 
^t-*5 ld^HJl^fl^GOkHzWiS^jSt (011 

(a)> tm^mn2=iooknz0m^ (01 Kc» 

§:LtcM%$i (01 2(a)) «&#©* tf- 

* 5 2 A^filSl C^&»fl 1 =60kH»"ClWElH»» «t 9 t 

9 n^jtT *tfcJB#« (01 Kb)) ts ncm 

40 &fcfi2=iookHzT*SfifHSi : j6J: 9 fctitfaa* 0 l2^f»tT 
tbfcS^St (01 1(d)) i^fifiLfcS^« (01 2 

(W) *m&irt> 0 zntmrneuRxfiemziiVs 

%\>f>v--f<D*\?—n j zy h/5^tt2o©ffilt^|*Kl 

1, Ki2fr549 (TSB ffl^S^SSE-tsri^-e* 

5 0 

Kll=sin _1 ((c- 0 ll)/(2« wLl-flD) 
K12=sin-l((c- 0 12)/(2-rc-Ll-fl2)) 

[0 0 3 8] ftfC, i2^V-7"0-*OXf-*6 1 
^S>li/lftiCf21=40kHz©gi : ft (013(a)) 
so 1"5o (fe*©^ t°-# 6 2 *»e>ttra CI^&icf21=40kHz 
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T% mfflggfek Q2i<D\mm^ir^m^ mis 
(b)) h 9 22<D^mm^-f^m.^m mi 3(c)) *s 
aufcsts (iai3(d)) ^itfe-r^o r©teffi-rH 

0 21&U t 0 22{;:J;9, ^2i//I^-7"(DXf-^-ir-7 htf> 
£>t>2o©tt5tt£&K21, K2fc54 0 (=Ft» ii§t&£ 

K21=sin _1 ((c- 021)/(2- 7c-Ll-f21)) 
K22=sln-l((c- 0 22)/(2- re -Ll-f2l')) 

[0 0 3 9] ifte>4o©ttitt£g (K11.K12) X (K2 
1.K22) |C«fc9, 01 0 K*i"J:5fc4*BfOTJni«« 

011, 012, 021, &22*W2&'fetZ>Z\k\iCiL*)&& 
©fl^fcSllftLTEil-*-* te<D2*Ff 

[0040] ±KHi£0"J-ett#^/W-^'b 2 

[0041] iEfra^x^ttv^mfc^ftararto 
i) mi 4£*i-j;5K, i^ic-to^-e 

Btt#8t8 2) 

5 £ t 5 <fc 5 4 v-*r is Sr«j*i-5 i h #T-# 

mz^mMmmm^®-^ x- vmmu- t-cgw 

8 4 ^©^©5i|i§£iNW©ii^£ffl WCffI(©&Bfc 

5o fi&Rtf, «S©t>fcB#©*fce>1\ «©BWR4v* 
AXttffSW*#aEl-5#£\ 4$£©AW©**B#£ L 
TBRUjSt*uifce>fcv\ r©=t5ft^£, ^»B# 
©**SrSftL-C:fe^T, B#Bi&©#)£JC J: 9 gift© 

[0 0 4 3] 01 6<D^*rA|£HK, B£©p$H< 
[0 0 4 4] *B8©» 2 ©«&«©» llSJfiWfcBi 7 



/<? 

9 1 ©38i-$«*«©B«*&fl*.tf 2 okH 

z 

[0045] mM#t±> &ttmm%$im*&vhz»^ 

S!©«MH*tt* V-U 9 2 fcttc&tt fc 9 ®#<r y V 
fcAnS»U-C»#i-*. i©^«t»^f-*9 2 

[0 0 4 6] :©J:5^fAi^i: fC*5<itlc 
J: 9 , WHS**:* f-A 9 2 ©JSHSc+cm©tSlfflrtK: 

^ffS^S^ tr-* 9 2 1"3Pg 9 , ftK^^fc 

[004 7] JE&fflig^afc* 9 1 tt^f U 

t>#£©»3rfcB£ttfcR«1-*&5!tt*<<\ iftSfc 

[004 8] 01 8\z?Tsi-£o\z m2mmm) , jiisj 

tt©i£«fflj(B*tt^ tr-* 911, 912, 9 13^ 

9, #Jffl###*£flMH=*fc*** (0!l^ff^iS©lft 

W«» «rfiB< «• t- #-C#«J:-5-te**. 

so [0 0 4 9 ] ^/&g^$©#£«c£ftilJP.B1-52ffe 
- ©^M (^-3|l«#)'-*01-9 le«fcH)tftW-t*-S o ' Si* 

aiFRjSjfi^afc 2fi©je : &St^ 9 1 a , 9 1 b 
i6iic©^^e^^^^u-ci3< 0 i©*iBjf±t 

t»5A/, MJS^fflS^^^ e-* 9 1a, 91b ©ffiffi 

^T-#5 0 **5, ^^©VXxA-Cfi, B2©«|^ 
©»fri: PHSHc, JK«ffliH*»^ t'-* 9 1a, 91b 

40 ©#fc*nMF&a*i,-c*s<. 

[0 0 5 0] ^/fcffl*ft©#4«SrJlfclWIS-t-5^^^ 
«fc.©*^W (*4 3H6W SrH 2 0 ic^i". i©^r 
A-Cfi, JK^fflS^jS^ f-* 9 1c, 9 1 d , 91 
e, 9 1 f ©i^5Wffli505Xtti6©v'^fAi 
«faLT*5 9, ^^^^©^T^S^Off?!^ 
Srffil K L T 3 # , fr^fAf (iJK^fflSi 1 ^ ^ tr- 
*91c, 91d, 91e, 9 1 f ZtlZM^ 

^I)li^^*9mi-^fc©«pfflS : g 1 )S^, fijffl#lcj;9 



[0 0 5 1] ZtlbOisXT-MzX 9, *Jffl#iS<»jeo 
[0 0 5 2] ±E* 2 »ft 

9 3 ©»^M4r*t. ^H^ff^^S 9 3 K 
Stt2: 13 tJ5RS©*«te#«:«£-*-<5m*W8fi#« 

■e*>*T^w*««ft)«^*m«fli*© (022 
(a» fcucBtoart-itjss-ets. ^ix^^&sgft# 

RfcJ:0tt*t, (02 2(b)) , P-/^7-f^KJ: 
•) K«SWi^Sr»*"t-5 (02 2(c)) . r5UT®9 

[0053] 43B9J0J5-3 ©l£m©IIJ£M£0 2 3 «t 

10 2, ^;ft©£* fco4*S5 2 ■&©«*«««¥», 
-^©jffg** fc-#- 1 o 2 fcoft#5tefcj§JilH]K 

[00 54] Tsn»Wfiftffli ; «iS«^A'-7'f±, 
2&©g : g : 2£;*t: ,, -#-l 1 l&tfl 1 2, **t©#* 
fcofctfs 2 £©«#«*«#», *o>m%tco*£#Z 

*A#¥&ftt^ -#©«*»* tr-* 1 1 2 fco4# 

[0 0 5 5] 

H«*f6 («*.tf, 40kHz) ©j8#jfttt, SfSi*f-# 

1 0 1 (CfiS^Kitti^© 1 3 LT^©**^fen 
5. |!3i;E»*f6=40kHz©jg*«f±S&2;*t- 

* i o 2Kb£btiz>tK zhb<Djjmtmmm\B\mz 

0 4 (rad) fcttiiJi £tt3„ f& 1 CO f§tS©H 
JS^Jl ilH^t, -^©ll^&^Sgl.RtJJ^^t 0 - 
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K3=sin _1 ((c- 04)/(2- tc -L3-f6)) 
[0 0 5 6] BTWtaftHtjRjSft^/l'-^-C 

oTs ±Efl«#f6 (|gl&&^/v-:AD;@W&©Jii& 

ftfcjgWi, A 1 * t°-# l 1 1 fctt&tftfclMB: 
Sr^U-t-tO*4ait,ix, f!2*t°-#l 12lCfi&*g 
io i§3i0KlcJ:»)<4ft^e5 (rad) £«M$;h,fciBW» 

K4=sin"l((c- 6 5)/(2- 7i-L4-f6)) 
[0 0 5 7] £;h/fe2o©T#aE#£;b5Wfcfc:*S^ 

-7<nWm <JBft*f6©«#«) iffitllSfSE 
^»^-7 p ©«SjHS (ffl*»f6©«*»H:^«|[*Sr« 
20 ft) d^^SnSJBftTUsjfttt, ^©MSR&&©M(c 

**>. ^^tt^&^g^swt-r^nntStt* 

[0 0 5 8] *^^xA(Cjo^Tt>, ^©ttffi 
[0 0 5 9] Sfc, £^-:/K3<@ (W±) ©g^ifc 
[0 0 6 0] 

SriSrffltoU -t©Afc©*K9]asH£*a£5K:-t- 

40 fi x (/^-^-^/v- yryr-r) ^f^©4 

##fflar36rt^f-A-^ttg*Afc*j-uT#eicj: 9 ^ 

[00 6 1 ] Hft, I T S (Intelligent Transp 

ort System) t ff If ft5 {fcg©fc»©£ii££*> 

Sit-t'^tLtll 0H*.«Tft©J; 5 4t©a s *»5> 
50 i){4a{f^©s»-/<^ffo{itt^^©^-^^rt, 



(8) 
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[0 0 6 2] *«wm*5ftfMMW5|jls/^^Att, r io 
fib<D&ft% I T SfiiffggeW— 

{01] *J5W©*lolft»©lllliafc0!-T?*)54fr 

[02] ±EJgllWJ©^*TA<Z>&ig^&*t°- 
[03] 2KDm : g$iXt°-}}\Z£<9Ml&£tl5 : ?& 

*»©kbubIo 20 
[04] nnB««*^ofli*tiatt-t-5fc»o^ 

[05] *%w<D%i<Dmm<D%2<Dnm\x*hm 
$c© fcfeco x a <nm$m* 

[06] raD<*jRO"Hli 1 S:ttjei-5fc»©9J©5/ 

[0 7] ^fwta**5v^f5^raii*S:1l5 
ft © r A ©#|$0 O 

[0 9 ] '^7- ^tymh-^VtV? ^ K$Hr£#3 



[03] 




/4 

1t ft ©j! tdSU © i/ XT A ©flfj&0. 
[010] *55!fl©*l©»»OJB3©3llS«-e*)5 
«ic©^^^J^i-5 tcW/x r A ©flf $0. 

[011] ±IE^3^J£ff!|(D^TA(0#®^)S^t° 
[012] ±|H^3^JS0iJ©^^rA(D#^jS^t o 
[013] ±ESB3|QS«©^^A©#«*ilE^tr 

[0i4] ttm&**i'x?*ttmBLwmm&9t 

[015] *Ili:«5lW^fA©-ooi5 

[016] ?ffitiMft#lk*ffftl Lfcf* 

[017] *»W©»2©lB»©*lll*ffi|-e*)54 

[018] *38W©*2©»«<D*2|I160!IT?*SSC 
*«W8jJj5' * 7- A ©«$0 O 
[019] *«W[©*2O1I8«©||3|I160!|T?*54 

[02 0] **wo|g2©«Wo»4lllS«i|-e*)<54 
[021] #36iB©SS 2 ottKoftimHSjft^^ 

[022] ra±©«t*srt sm^-f-oawoaw-sr 
[023 ] iF$m<r>% z-offimomfawx'h&tLft^-- 



[04] 




(10) 



[06] [018] 




(11) 



[012] [013] 
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